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(54) STYRENE RESIN SHEET AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a styrene resin sheet having good transparency without generating 
unevenness and dirt of molding, and without adhering a fog-proof agent or the like to a mold or a heating plate 
in the case of continuous heat plate pressure forming by giving fog-proof properties, release properties, and slip 
characteristics to the styrene resin sheet and its molding. 

SOLUTION: A styrene resin sheet is coated, on one side, with a 10-50 mg/m2 mixture comprising sucrose fatty 
ester and methyl cellulose. And the coated layer is coated with silicone oil, and the opposite side is a silicone- 
coated sheet where the methyl cellulose weight proportion in the mixture, (methyl cellulose)/(sucrose fatty 
ester + methyl cellulose) is 0.05-0.5. and the total coated amount of silicone oil on both sides is 5-30 mg/m2 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] One side is covered with mixture of sucrose fatty acid ester and methyl cellulose. It is the styrene 
resin sheet by which this enveloping layer is furthermore covered by silicone oil, and the reverse side is covered 
by silicone oil. 1) — the amount of sum total coats of this sucrose fatty acid ester and this methyl cellulose — 
10-50 mg/m2 it is things ~ 2) Weight rate (methyl cellulose)/(sucrose-fatty-acid-ester + methyl cellulose) 
of methyl cellulose in this mixture is 0.05-0.5, 3) The amount of coats of the double-sided sum total of silicone 
oil is 5 - 30 mg/ m2 and the styrene resin sheet which comes out and is characterized by a certain thing. 
[Claim 2] After giving mixture of sucrose fatty acid ester and methyl cellulose to one side of a styrene resin 
sheet and forming an enveloping layer. It is the manufacture method of a styrene resin sheet including a process 
which gives silicone oil to this enveloping layer, and a process which gives silicone oil to a reverse side. 1) — the 
amount of sum total coats of this sucrose fatty acid ester and this methyl cellulose — 10-50 mg/m2 it is — 
things — 2) Weight rate (methyl cellulose)/(sucrose-fatty-acid-ester + methyl cellulose) of methyl cellulose in 
this mixture is 0.05-0.5, 3) — the amount of coats of the double-sided sum total of silicone oil — 5-30 mg/m2 
it is — a manufacture method of a styrene resin sheet characterized by things. 

[Claim 3] After giving mixture of sucrose fatty acid ester and methyl cellulose to one side of a styrene resin 
sheet and forming an enveloping layer. After giving silicone oil to this enveloping layer or its reverse side and 
winding a sheet, a manufacture method of a styrene resin sheet including a process which performs aging 
processing ~ it is — the amount of sum total coats of 1 this sucrose fatty acid ester and this methyl cellulose 
~ 1 0 - 50 mg/m2 it is ~ things — 2) Weight rate (methyl cellulose)/(sucrose-fatty-acid-ester + methyl 
cellulose) of methyl cellulose in this mixture is 0.05-0.5. 3) ~ the amount of coats of the double-sided sum total 
of silicone oil — 5-30 mg/m2 it is — a manufacture method of a styrene resin sheet characterized by things. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[The technical field to which invention belongs] This invention is mainly cast by the hot-platen contact heating 
vaccum pressure sky casting method, and relates to the fog resistance styrene resin sheet used as various 
containers, and its manufacture method including the container for food packing. 
[0002] 

[Description of the Prior Art] Improving slipping nature, a mold-release characteristic, etc., while making a 
styrene resin sheet cover hydrophilic compounds (antifogger etc.) and silicone oil and giving fog resistance 
conventionally is indicated by JP.53-1 1 5781 ,A, JP.61-36864,B, JP,63-62538,B. JP.5-287097,A, etc., and it is 
well-known. These methods are making one side of a sheet cover the mixture of sucrose fatty acid ester and 
silicone oil, in order to mainly give fog resistance, slipping nature, a mold-release characteristic, etc. to a styrene 
resin sheet, using sucrose fatty acid ester as a hydrophilic compound. For example, corona discharge treatment 
adjusts the surface tension on the front face of a sheet to 40 - 55 mN/m (dyn/cm), and the method of making 
homogeneity cover sucrose fatty acid ester and silicone oil is proposed by JP,53-1 15781, A in order to improve 
un-blocking nature and fog resistance simultaneously. 

[0003] Moreover, after corona discharge treatment adjusts the surface tension on the front face of a sheet to 
50 - 60 mN/m in order to improve the antistatic nature other than fog resistance and a mold-release 
characteristic, the method of making mixture with sucrose fatty acid ester, silicone oil, and palm-oil-fatty-acid 
diethanolamide cover is proposed by JP,61-36864,B. Furthermore, self-sustaining fog resistance is improved, 
and to JP,63-62538,B and JP,5-287097,A, cutting of an anti-fogging film (sucrose-fatty-acid-ester coat film) 
and a mold release film (silicone oil coat film) is prevented especially at the time of deep-drawing molding, at the 
time of molding, to them, a hydrophilic macromolecule is added as a binder in order to raise the fog resistance in 
a cast, and detachability. and homogeneity and the method of sticking firmly are proposed on the sheet in 
sucrose fatty acid ester and silicone oil. After usually being rolled round in the shape of a roll, the sheet by 
which coating processing was carried out by such method is cast, begins a food packing use, and is used so 
much as various kinds of containers. 

[0004] Generally the method by which the molding method of a styrene resin sheet, especially a biaxial- 
stretching styrene resin sheet is called the hot-platen contact heating vaccum pressure sky casting method (the 
following and hot-platen compressed-air casting method) is adopted. Although the sheet stretched in space is 
heated according to non-contact [. such as radiation heating, ] by almost all the molding method, this method is 
the method of making approach or stick a sheet to a hot platen, heating by ****** from a metal mold side, and 
the vaccum pressure from a hot-platen side, pushing the sheet softened with heating immediately after that at 
concave or convex metal mold by ****** from a hot-platen side, and the vaccum pressure from a metal mold 
side, and casting. Under the present circumstances, as for the antifog processing side of a sheet, carrying out 
inside a cast is common. Therefore, when using concave metal mold, the antifog processing side of a sheet 
contacts a hot platen (the following and female casting method), and when using convex metal mold for reverse, 
the antifog processing side of a sheet usually contacts metal mold (the following and male casting method). 
[0005] The above-mentioned conventional invention is also made in order to give fog resistance, a mold-release 
characteristic, etc. to the styrene resin sheet mainly cast by the hot-platen compressed-air casting method by 
the container etc., and is the technology aiming at improving the fog resistance in the cast after adding the 3rd 
component, such as polyvinyl alcohol, into the mixture of sucrose fatty acid ester and silicone oil and casting a 
sheet like especially JP.63-62538,B and JP.5-287097.A. 
[0006] 
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[Problem(s) to be Solved by the Invention] A styrene resin sheet, especially a biaxial-stretching styrene resin 
sheet begin a food packing container use by big being characterized by (rigidity) in high transparency and high 
gloss, and waist strength as compared with the sheet of other raw materials, and are used for various wrapping 
general-purpose. However, when hot-platen compressed-air molding of the conventionally well-known styrene ' 
resin sheet indicated by JP,53-1 15781, A mentioned above, JP, 61-36864,8, etc. is carried out continuously, there 
is a problem on which the appearance of a cast gets worse. That is, when hot-platen compressed-air molding of 
the sheet is carried out continuously, or an antifogger etc. adheres to metal mold or a hot platen gradually, and it 
deposits on the ununiformity, and the affix becomes a cause and makes a cast generate irregularity eventually, 
the reattachment is carried out to a cast and the phenomenon of worsening appearance (transparency, gloss) is 
seen. According to this phenomenon, a cast has the defect without ** to which commodity value falls in the high 
transparency which is the original feature, and gloss (example 1 of a comparison). Furthermore, the styrene resin 
sheet indicated by JP,63-62538,B, JP,5-287097,A, etc. By addition of a hydrophilic macromolecule. although 
sucrose fatty acid ester and silicone oil are excellent in especially the fog resistance (self-sustaining fog 
resistance) of a cast on the sheet homogeneity and since it has stuck firmly When hot-platen compressed-air 
molding of the above sheets is carried out continuously, an antifogger etc. adhering to metal mold or a hot platen 
gradually, and depositing on an ununiformity is the inclination to be unable to prevent but for the appearance of a 
cast to get worse eventually (example 8 of a comparison). The antifog processing side of a sheet tends to make 
a cast generate irregularity as compared with the female casting method for contacting a hot platen by the male 
casting method the antifog processing side of a sheet contacts metal mold especially. Degrees of hardness 
(mainly sucrose fatty acid ester), such as an antifogger in which, as for this, the die temperature adhered to 
metal mold since it was low compared with hot-platen temperature, are hard compared with the case where it 
adheres to a hot platen, and when the sheet softened with heating at the time of hot-platen compressed-air 
molding is pushed against metal mold, they are because it becomes that it is easy to generate imprint marks, 
[0007] Generally, by the male casting method, it poses a problem that the antifogger from which concavo- 
convex generating of the cast by the above adhered to the hot platen by the female casting method carries out 
the reattachment to a cast (mainly sucrose fatty acid ester), and pollutes, and the appearance (transparency, 
gloss) of a cast falls. When hot-platen compressed-air molding is carried out continuously, an antifogger etc. 
does not adhere to metal mold or a hot platen, but this invention aims to let the transparency which neither 
irregularity nor dirt generates in a cast offer a good styrene resin sheet at the same time it gives fog resistance, 
a mold-release characteristic, and slipping nature to a styrene resin sheet and its cast 
[0008] 

[Means for Solving the Problem] this invention person that an antifogger etc. adheres to metal mold or a hot 
platen at the time of hot-platen compressed-air molding It finds out that stickiness of sucrose fatty acid ester is 
the main causes. Furthermore, when methyl cellulose was mixed to sucrose fatty acid ester and the stickiness is 
controlled. When sucrose fatty acid ester stops being able to adhere to metal mold or a hot platen easily and 
hot-platen compressed-air molding of the conventional sheet is carried out continuously, become a problem. It 
finds out that concavo-convex generating of a cast by the male casting method and a phenomenon in which 
appearance of a cast by the female casting method mainly gets worse are mainly substantially improvable, and 
came to complete this invention for research in piles further based on this knowledge. 

[0009] Namely, the 1st one side of this invention is covered with mixture of sucrose fatty acid ester and methyl 
cellulose. It is the styrene resin sheet by which this enveloping layer is furthermore covered by silicone oil. and 
the reverse side is covered by silicone oil. 1) — the amount of sum total coats of this sucrose fatty acid ester 
and this methyl cellulose — 10-50 mg/m2 it is ~ things ~ 2) Weight rate (methyl cellulose)/(sucrose-fatty- 
acid-ester + methyl cellulose) of methyl cellulose in this mixture is 0,05-0.5. 3) The amounts of coats of the 
double-sided sum total of silicone oil are 5-30 mg/m2 and the styrene resin sheet which comes out and is 
characterized by a certain thing. The 2nd [ the ] After giving mixture of sucrose fatty acid ester and methyl 
cellulose to one side of a styrene resin sheet and forming an enveloping layer. It is the manufacture method of 
said styrene resin sheet including a process which gives silicone oil to this enveloping layer, and a process which 
gives silicone oil to a reverse side. The 3rd [ the ] After giving mixture of sucrose fatty acid ester and methyl 
cellulose to one side of a styrene resin sheet and forming an enveloping layer, After giving silicone oil to this 
enveloping layer or its reverse side and winding a sheet, it is the manufacture method of said styrene resin sheet 
including a process which performs aging processing. 

[0010] Hereafter, a styrene resin sheet of this invention is explained to details. In this invention, sucrose fatty 
acid ester is selected as an antifogger. one side of a sheet is covered with mixture of sucrose fatty acid ester 
and methyl cellulose, and it is the features further that this enveloping layer is covered with silicone oil. 
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especially to use mixture of sucrose fatty acid ester and methyl cellulose. 

[001 1] First, an effect of methyl cellulose in this invention is described based on an example and an example of a 
comparison which are mentioned later. An example 1 is a sheet of this invention by which one side is covered by 
sucrose fatty acid ester and methyl cellulose. On the other hand, for the example 1 of a comparison, a well- 
known sheet by which one side was covered by sucrose fatty acid ester and silicone oil, and the example 8 of a 
comparison are the well-known sheets by which one side was covered by sucrose fatty acid ester, sodium 
polyacrylate, and silicone oil. Since sucrose fatty acid ester tends to be sticky at temperature of 50 degrees C 
or more, when hot-platen compressed-air molding of the sheet is continued and carried out, a cast is soiled and 
a sheet of the example 1 of a comparison has the defect of reducing transparency and gloss, or sucrose fatty 
acid ester adheres to metal mold or a hot platen gradually at an ununiformity and makes a cast generate 
irregularity. Moreover, although fog resistance, especially self-sustaining fog resistance are improved compared 
with a sheet of the example 1 of a comparison, the above defects cannot be improving a sheet of the example 8 
of a comparison, either. 

[0012] On the other hand, since a sheet of the example 1 of this invention is controlling stickiness of sucrose 
fatty acid ester by methyl cellulose effectively and it is maintained [ temperature this control of whose is 150 
degrees C, or], even when hot-platen compressed-air molding of the sheet is carried out continuously, sucrose 
fatty acid ester hardly adheres to metal mold or a hot platen. Therefore, or it makes a cast which is the defect 
of a well-known sheet generate irregularity conventionally, a cast can be soiled, a phenomenon of reducing 
transparency and gloss can be prevented, and fog resistance and a mold-release characteristic which are 
searched for as a still more common styrene resin sheet, detachability. etc. have the feature which has balanced 
to altitude. 

[0013] Furthermore, the examples 9. 10, 1 1 , 1 2. 1 3, and 14 of a comparison are examples which used polyvinyl 
alcohol, a polyvinyl pyrrolidone, sodium polyacrylate, hydroxyethyl cellulose, hydroxypropylcellulose, and 
carboxymethylcellulose sodium instead of methyl cellulose. When stickiness of sucrose fatty acid ester cannot 
be effectively controlled by sheet using polyvinyl alcohol of the examples 9 and 10 of a comparison, and a 
polyvinyl pyrrolidone like this invention but hot-platen compressed-air molding is performed continuously, or it 
makes a cast generate irregularity, a cast is soiled and there is a defect in which transparency and gloss are 
reduced. With a sheet using sodium polyacrylate of the example 1 1 of a comparison, since an effect which 
controls stickiness of sucrose fatty acid ester is acquired, appearance of a cast is good, but since 
hygroscopicity tends to be highly sticky, sodium polyacrylate is the inclination for a cast to be sticky and for a 
sheet to generate blocking, and lacks in practicability. Since an effect that a sheet using hydroxyethyl cellulose 
of the examples 12 and 13 of a comparison and hydroxypropylcellulose controls stickiness of sucrose fatty acid 
ester is acquired, appearance of a cast is good, but since these both have bad thermal resistance, they have the 
defect which worsens a color tone of recycle polymer. 

[0014] Although it is common to collect and carry out the reuse of the skeleton which remains after casting 
especially a styrene resin sheet in a container etc. and piercing a cast, since it not only worsens a color tone of 
a recycle pellet, but a heat deterioration object of hydroxyethyl cellulose and hydroxypropylcellulose serves as a 
nucleus depending on the case and these may generate gel and a foreign matter, they are inferior to profitability 
and are not desirable from a viewpoint of an environmental problem, since an effect which controls stickiness of 
sucrose fatty acid ester is acquired also with a sheet using carboxymethylcellulose sodium of the example 14 of 
a comparison, appearance aggravation of a cast originating in an affix of metal mold or a hot platen is hardly 
generated, but since compatibility with sucrose fatty acid ester is low. when those mixture is made to cover, 
since carboxymethylcellulose sodium has the inclination for a sheet to milk and for appearance to get worse 
after desiccation, it is not desirable. 

[0015] Thus, holding fog resistance and a mold-release characteristic which improve a defect (a cast is soiled 
and transparency and gloss are reduced or it makes a cast generate irregularity) of a well-known sheet 
conventionally, and are searched for as a styrene resin sheet, detachability, etc. is an effect acquired for the 
first time by choosing combination of sucrose fatty acid ester of this invention, and methyl cellulose. 
Furthermore, when methyl cellulose containing moisture is heated by about 50 degrees C or more, it has the 
property gelled and hardened, and it has the feature which can demonstrate an effect which controls stickiness 
by this property also under heat and high humidity of a summer, in order for sucrose fatty acid ester used in this 
invention to raise the fog resistance of a sheet and to hold it ~ as a fatty-acid component — a lauryl acid ~ 
more than 50 mol % ~ it contains and a thing of 1 1-17 has desirable HLB. Self-sustaining fog resistance can be 
held by improving the dispersibility of sucrose fatty acid ester on a sheet, and wettability, becoming possible to 
form a uniform anti-fogging film, and making HLB or less into 17 because HLB of sucrose fatty acid ester uses 
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1 1 or more things. 

[0016] Moreover, as for methyl cellulose used in this invention, what is approved as a food additive from a 
viewpoint on product safety is desirable. Also especially in it. viscosity in 20 degrees C of an aqueous solution is 
in the range of 3 - 200cp preferably 2% of the weight, and it is the range of 5 - lOOcp still more preferably. It is ' 
the inclination it to become difficult to control stickiness of sucrose fatty acid ester since molecular weight of 
methyl cellulose has too low viscosity in less than 3 cp. and since viscosity of coating liquid will increase if 
200cp is exceeded, it is the inclination it to become difficult to adjust to the uniform amount of coats 
continuously by coating method generally used. Furthermore, viscosity in 20 degrees C of a 2-% of the weight 
aqueous solution of a viewpoint which prevents lowering of transparency and a white blush mark of a sheet by 
differential powder particle of methyl cellulose which fully controls stickiness of sucrose fatty acid ester under 
heat and high humidity of a summer, and has not carried out full compatibility in sucrose fatty acid ester to 
methyl cellulose has the most desirable range of 5 ~ lOOcp. 

[0017] Setting on a styrene resin sheet of this invention, the amount of sum total coats of sucrose fatty acid 
ester and methyl cellulose is 10 - 50 mg/m2. It is a range. The amount of sum total coats is 10 mg/m2. It is the 
inclination for the fog resistance of a cast after hot-platen compressed-air molding was carried out in the 
following to become imperfection, and is 50mg/m2. When exceeding, fog resistance improvement is the 
inclination to rewind come to be hard of a sheet which it did not accept, but this sheet generated blocking, and 
was rolled in the shape of a roll, and is the inclination for appearance of a sheet to also get worse. Furthermore, 
the amount of sum total coats of a viewpoint to sucrose fatty acid ester and methyl cellulose which prevent 
lowering of transparency and a white blush mark of a sheet by differential powder particle of methyl cellulose 
which gives not only initial fog resistance but durability fog resistance to especially a with a contraction ratios 
(opening shorter side length or a diameter of the depth/cast of a cast) of 0.2 or more cast, and has not carry 
out full compatibility in sucrose fatty acid ester which give sufficient fog resistance for a cast is 15 - 30 mg/m2. 
A range is desirable. 

[0018] Ranges of/(sucrose-fatty-acid-ester + methyl cellulose) (henceforth M ratio) which is the weight rate of 
methyl cellulose mixed in order to control stickiness of sucrose fatty acid ester (methyl cellulose) are 0.05-0.5. 
It is the inclination it to be a difficult field that M ratio prevents concavo-convex generating of a cast in the male 
casting method less than by 0.05. and it to become difficult to adjust to the uniform amount of coats 
continuously by coating method which viscosity of coating liquid increases and is generally used when the 
amount of mixing of methyl cellulose increases when 0.5 is exceeded. Furthermore, while preventing 
transparency aggravation of a sheet cast in the female casting method on advanced level, and making a coating 
film into homogeneity and preventing dispersion in quality to altitude, a viewpoint which homogeneity is made to 
mix sucrose fatty acid ester and methyl cellulose more, and holds the transparency of a sheet to altitude to M 
ratio has the desirable range of 0.1-0.3. 

[0019] On the other hand, it sets on a styrene resin sheet of this invention, and the coat total quantity of 
silicone oil of sheet both sides is 5 - 30 mg/m2. It is a range. The amount of coats of the front reverse side 
double-sided sum total is 5 mg/m2. In the following, it is the inclination for the detachability of a cast to fall, and 
is 30 mg/m2. If it exceeds, while it will be sticky in this sheet and a cast and admiration will occur, it is the 
inclination which pollutes metal mold and/or a hot platen at the time of hot-platen compressed-air molding. 
Furthermore, the amount of silicone oil coats on an antifog processing agent has the desirable range of 2 - 14 
mg/m2 (a reverse side 3-16 mg/m2) among the above-mentioned amounts of silicone oil coats. It is the 
amount of silicone oil coats on an antifog processing agent 2 mg/m2 By carrying out above, a mold-release 
characteristic with metal mold or slipping nature with a hot platen can be improved at the time of hot-platen 
compressed-air molding, and it is 14 mg/m2. By making it below, it can prevent checking the fog resistance of a 
cast. 

[0020] Silicone oil used in this invention is organic polysiloxanes. such as dimethylpolysiloxane, a methylphenyl 
polysiloxane. and a diphenyl polysiloxane. and its dimethylpolysiloxane is more desirable than especially a 
product-safety top and profitability. Moreover, as for these silicone oil, it is desirable to use a well-known 
silicone emulsion from a viewpoint of the ease of carrying out of coating in the ease of dealing with it. Viscosity 
of silicone oil has the desirable range of a viewpoint of slipping nature at the time of hot-platen compressed-air 
molding, a mold-release characteristic, and the stability of an emulsion to 100-20000cs. Furthermore, the range 
of a viewpoint to 500-1 OOOOcs which the detachability of a cast with a large contraction ratio is raised, and 
prevents contamination to metal mold and/or a hot platen at the time of hot-platen compressed-air molding is 
the most desirable. 

[0021] In this invention, quantitative analysis of the amount of coats of silicone oil can be carried out by X-ray 
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fluorescence analysis, a Fourier-transform-infrared-spectrophotometry method (ATR), etc. Moreover, 
quantitative analysis of the amount of coats of sucrose fatty acid ester washes a sheet, collects washingses, 
and can perform them by method of performing by weight method, the gas-chromatography method, and high- 
performance-chromatography method, a Fourier-transform-infrared-spectrophotometry method (ATR), etc. 
Moreover, a book It is a book when silicone oil is made to mix and cover an anionic surfactant and the Nonion 
nature surfactant as an antistatic agent especially. As an anionic surfactant, thing of HLB of 10-17 is [ an alkyi 
sulfonate ] desirable as an Nonion nature surfactant. 

[0022] As the manufacture method of a styrene resin sheet of this invention For example, after giving mixture of 
sucrose fatty acid ester and methyl cellulose to one side of a styrene resin sheet which was indicated to claim 2 
and forming an enveloping layer, A method including a process which gives silicone oil to this enveloping layer, 
and a process which gives silicone oil to a reverse side, After giving mixture of sucrose fatty acid ester and 
methyl cellulose to one side of a styrene resin sheet which was indicated to claim 3 and forming an enveloping 
layer. After giving silicone oil to this enveloping layer or its reverse side and winding a sheet, there is a method 
including a process which performs aging processing. As an example of a method indicated to claim 2. corona 
discharge treatment of one side of a sheet is carried out after ** membrane formation. Mixture of sucrose fatty 
acid ester and methyl cellulose is given to the field (for example, spreading). The fuel spray is carried out, it 
dries, and it continues, silicone oil is given on it (for example, spreading, fuel spray), it dries, and corona 
discharge treatment of the reverse side is carried out further, and after giving silicone oil (for example, 
spreading, fuel spray) and drying, a method of rolling round a sheet in the shape of a roll is mentioned. As an 
example of a method indicated to claim 3, corona discharge treatment of one side of a sheet is carried out after 
** membrane formation. Mixture of sucrose fatty acid ester and methyl cellulose is given to the field (for 
example, spreading). The fuel spray is carried out. it dries, and corona discharge treatment of the reverse side is 
carried out continuously, and silicone oil is given (for example, spreading). A method of carrying out the fuel 
spray, rolling round a sheet in the shape of a roll, making it aging, and making silicone oil imprinting to a reverse 
side after drying. ** Carry out corona discharge treatment of one side of a sheet after membrane formation, and 
give mixture of sucrose fatty acid ester and methyl cellulose to the field (for example, spreading). It dries, and 
after giving silicone oil on it (for example, spreading, fuel spray) and drying, roll round a sheet in the shape of a 
roll, it is made to age. and silicone oil is made to carry out the fuel spray and to imprint to a reverse side 
continuously. 

[0023] Especially in these manufacture methods, it is important to have covered one side with mixture and 
silicone oil of sucrose fatty acid ester and methyl cellulose gradually, and it is also the feature of this invention. 
Stickiness depressor effect of sucrose fatty acid ester by methyl cellulose is spoiled, and it is in an inclination 
for it to become impossible to attain the object of this invention when silicone oil is mixed to sucrose fatty acid 
ester and methyl cellulose and it gives the same field, for example, so that more clearly than the below- 
mentioned example 7 of a comparison. Moreover, when only one side applies silicone oil (or fuel spray), in order 
to make a reverse side imprint silicone oil like the above-mentioned ** and **, it is desirable to make it age, 
after rolling round in the shape of a roll. Although the amount of imprints at this time changes with temperature 
of aging and a period, the amount of coats of silicone oil, the volume tension of a sheet, etc., when it ages for 
five days at 20 degrees C, it is an inclination which about 40% of the amount of coats imprints to a reverse side 
on the average. Furthermore, in a manufacture method of the above-mentioned ** - **, ** and ** are desirable 
from a viewpoint of simple nature at the time of manufacture. Since an antifog processing agent and silicone oil 
are mutually distinguished by different color with and made into a reverse side, especially ** has few amounts of 
silicone oil covered on an antifog processing agent after aging as compared with **, and since fog resistance is 
hard to be checked, it is the most desirable. 

[0024] As for corona discharge treatment of a front face of a styrene resin sheet, in this invention, it is desirable 
to adjust [ to which surface tension (both sides) of this sheet measured based on IS08296 ] so that it may get 
wet and may become 45 - 65 mN/m with the number of systems. It gets wet, and since coating liquid becomes 
that a coefficient not easily covered by homogeneity at less than 45 mN/m. when coating unevenness arises, fog 
resistance, a mold-release characteristic, etc. become an ununiformity and silicone oil is given only to one side, 
an imprint of silicone oil to the reverse side tends to become an ununiformity. Moreover, when it gets wet and a 
coefficient exceeds 65 mN/m. a sheet becomes easy to generate blocking and it is in an inclination static 
electricity becomes easy to generate at the time of manufacture of this sheet, and hot-platen compressed-air 
molding under environment of whenever [ low-humidity /temperature ] further. Furthermore, grant to a mixed 
aqueous solution of sucrose fatty acid ester and methyl cellulose and a sheet of silicone oil (it is used as an 
aqueous solution of a silicone emulsion) can be performed by a general coating method using a well-known 
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method, for example, a spray coater, a gravure coating machine, an air knife coater, a roll coater. a knife coating 
machine, etc. Although there is especially no limit about desiccation after coating, it is common to use hot air 
drying equipment. 

[0025] What is necessary is for a multilayer sheet for biaxial stretching to have been carried out and according ' 
[ extend, or / 1 or / and ] to well-known styrene resin to be sufficient as a styrene resin sheet of this invention, 
and just to choose it timely with physical-properties engine performance made into the object. There is 
especially no limit that what is necessary is just to perform a drawing by the well-known tenter method, the 
bubble method, etc. Moreover, there is no limit that what is necessary is just to also perform a manufacture 
method of a non^extended sheet by well-known method. Styrene resin used in a styrene resin sheet of this 
invention is resin and those mixture, such as GP polystyrene (GPPS). high-impact-polystyrene (HIPS), and 
styrene-conjugated diene copolymers (a butadiene, isoprene. etc.) and a styrene-(meta) acrylic-acid (ester) 
copolymer. 
[0026] 

[Embodiment of the Invention] Hereafter, an example explains this invention. The assessment methods of the 
cast obtained there etc. are explained below to be the conditions of hot-platen compressed-air molding 
performed in the example and the example of a comparison. 

- Using the styrene resin sheet shown in the condition examples 1-4 of hot-platen compressed-air molding, and 
the examples 1-14 of a comparison, before starting molding of each sheet, cleaning of the metal mold of a hot- 
platen compressed-air briquetting machine and a hot platen was performed, 130 degrees C and a die 
temperature were set as 60 degrees C, the molding cycle was set [ hot-platen temperature ] as 6 seconds for 
heating time for 1.5 seconds, and continuation molding was performed. Both the male casting method the antifog 
processing side and metal mold of a sheet contact, and the female casting method the antifog processing side 
and hot platen of a sheet contact are enforced. Under the present circumstances, by the male casting method 
The 200mmx150mmx15mm (contraction ratio 0.1) ceiling section casts an even lid (one shot: 3x4=12 piece). By 
the female casting method The 150mmx120mmx30mm (contraction ratio 0.25) pars basilaris ossis occipitalis cast 
the even container (one shot: 4x5=20 piece), and performed the following assessment and measurement of (1) - 
(10) (the assessment more than O is the acceptance level of this invention). 

(1) The number of irregularity of the 1000th shot of the same location as the number of irregularity of the 1st 
shot of the cast obtained by the concavo-convex yield male casting method of a cast (the thing originating in 
irregularity, a blemish, etc. of metal mold and a hot platen occurs) was counted, and the number of increments 
determined assessment. In addition, about the number of irregularity of a cast, within the limits of 100mmx50mm 
of a cast center section was counted visually. It was referred to as n= 10 about each sheet, and the following 
criteria estimated from the. average. 

O : for the number of the increments in an average of the irregularity 1000 shots after less than 100 50 or more 
piece **:, the number of the increments in an average of the irregularity 1000 shots after less than 200 100 or 
more piece x: is [ the number of the increments in an average of the irregularity of 1000 shots after / the 
number of the increments in an average of the irregularity 1000 shots after less than 50 piece O: ] 200 or more 
pieces. [0027] (2) In the cast of the 2000**2nd shot obtained by the assessment female casting method of the 
dirt of a cast, the thing without a blemish was selected to ten-piece random, the pars basilaris ossis occipitalis 
was started, and HAZE (based on ASTM~D -1003) was measured by using as a test piece what was piled up ten 
sheets (the circumference being fixed on a tape). In addition, it was referred to as n= 5 about each sheet, and 
the following criteria estimated from the average. 

Less than [ more than 20%22% ] x:2000**2 shot HAZE : O 22% or more [ HAZE of the 2000**2nd shot ] [ less 
than / 18% / 0:2000**2 shot HAZE ] [ less than / more than 18%20% / **:2000**2 shot HAZE ] (3) In mold- 
release characteristic male molding and female molding of a cast, when a cast separated from metal mold, the 
following criteria estimated whether there would be generating of a sound and generating (the poor mold release 
with metal mold) of a blemish. 

O : x: which whose generating of a sound is small and does not have a blemish in a cast — after having 
suppressed 20 pieces (location of arbitration) lightly by hand in piles after the loud sound pierced the cast from 
which the blemish was acquired by the detachability male casting method and the female casting method of a 
generating (4) cast the piece every to generating or a cast, and making it stick mutually, the following criteria 
estimated the detachability when taking out a cast a piece every by hand. 

O : there is a case which can exfoliate for every sheet where x:two or more pieces lap and it exfoliates. 

[0028] (5) The cast obtained by the fog resistance female casting method of a cast was placed on the constant 

temperature bath set as 80 degrees C (an antifog processing side is made into a water surface side), and the 
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following criteria estimated adhesion (cloudiness) of the waterdrop of 1 minute and 2 hours after (initial fog 
resistance) (self-sustaining fog resistance). 

O : — O: whose interior does not have cloudiness and can be clearly seen, although it is mistily made overall ** 
whose interior does not have cloudiness and can be clearly seen : although a part of corner blooms cloudy and 
the center section has not bloomed cloudy x with the interior a little hard to see: Cloudiness occurred in the 
whole cast, and the interior will keep in mesoecium the cast obtained by the stickiness female casting method of 
(6) casts very hard to see on the 3rd. and evaluated the feel touched by hand by the following criteria. 
O :-stickiness-less x : it is 200kg/cm2 at a five-sheet pile and 60 degrees C so that it is sticky, and it may be. 
the sheet of blocking resistance each example of (7) sheets and the example of a comparison may be cut off to 
200mmx200mm and an antifog processing side and its reverse side may lap. Under application of pressure, after 
processing for 3 minutes, the following criteria estimated the condition when tearing off one sheet at a time by 
the hand. 

O : the resistance when **[ milkiness-less ]: Tearing off on a sheet, although there was resistance a little when 
it was able to tear off without resistance and 0[ milkinessHess ]: Tore off on a sheet is strong, it x[ With 
milkiness ]: Lengthens on a sheet, ** is difficult to **, and a sheet is torn. [0029] (8) It let it pass to the 230- 
degree C extruder, the pellet took after grinding the sheet of the recycle **** example of a sheet, and the 
example of a comparison, the heat press (150 degrees C, 200kg/cm2, 1 minute) of it was carried out, the board 
whose thickness is 1mm was created, HAZE was measured, and the following criteria estimated. 
Less than [ more than 9%1 1% ] x:HAZE : O Compatibility each example of 11% or more hydrophilicity [ (9) ] 
macromolecule and sucrose fatty acid ester, [ HAZE ] [ less than / 7% / 0:HAZE ] [ less than / more than 7% 
9% / **:HAZE ] The sum density of the hydrophilic macromolecule (intact in the example 1 of a comparison) and 
sucrose fatty acid ester which are used in the example of a comparison 5 % of the weight, and (hydrophilic 
macromolecule) the weight expressed with / (sucrose-fatty-acid-ester + hydrophilicity macromolecule) — the 
aqueous solution was adjusted so that a mixing ratio might be set to 0.1, and 0.3 and 0.5, and the following 
criteria estimated compatibility. 

O : the almost transparent aqueous solution of which aqueous solution **:nebula was done (two-layer separation 
is not carried out but it is distributing) 

quantum FT-IR (the PerkinElmer. Inc. make — ) of the aqueous solution (10) silicone oil which carried out 
x:nebula and carried out two-layer separation FT-IR 1600 is used and it is an ATR method (it ATR-crystahZnSe 
(s)). The infrared absorption spectrum on the front face of a sheet (both sides) is measured by 16 counts of 
addition. The quantum of the amount of coats was carried out from the ratio of absorption of about [ 1263cm - ] 
one silicone oil (dimethylpolysiloxane), and absorption of about [ 1372cm - ] one polystyrene (a calibration curve 
is created using the sample of concentration known, and it is a quantum). In addition, measurement was 
performed in the location of the arbitration of each sheet, and the average was calculated as per [ n= 10 ] sheet 
one side. 

[0030] Next, the finishing agent used in the example and the example of a comparison is explained. 

- A lauryl acid is 68-mol % as a fatty-acid component, monoester is 30-mol % and HLB of sucrose fatty acid 
ester is 1 5.2. 

- Methyl cellulose is as follows approved as a food additive. 

M-15: Viscosity [ in / in the methyl cellulose hydroxyethyl cellulose whose viscosity in 20 degrees C of the M- 
100:2 % of the weight aqueous solution of methyl cellulose whose viscosity in 20 degrees C of a 2 % of the weight 
aqueous solution is 15cp is lOOcp / 20 degrees C of a 2 % of the weight aqueous solution ] is 200cp. 

- Viscosity [ in / in hydroxypropylcellulose / 20 degrees C of a 2 % of the weight aqueous solution ] is 100cp. 

- Viscosity [ in / in carboxymethykellulose sodium / 20 degrees C of a 2 % of the weight aqueous solution ] is 
lOOcp. 

- Polyvinyl alcohol is the non-denaturalized object of average degree of polymerization 800. 

- A polyvinyl pyrrolidone is average degree of polymerization 400. 

- Sodium polyacrylate is average degree of polymerization 35000. 

- Silicone oil is dimethylpolysiloxane and is an emulsion whose viscosity in 25 degrees C is lOOOcs(es) and 30 % 
of the weight of effective solid content. 

[0031] 

[The example 1 of manufacture] Polystyrene was supplied to the extruder, after casting the sheet extruded and 
extruded from T-die, after increasing a vertical drawing 3 times by the ** ratio of the roller heated at 130 
degrees C. the horizontal drawing was increased 3 times by the tenter with an oven temperature of 135 degrees 
C. and the biaxial-stretching sheet whose thickness is 0.18mm was obtained. 
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[0032] 

[Example 1] Corona discharge treatment is carried out so that one side of the sheet created in the example 1 of 
manufacture may get wet and a coefficient may serve as 57 mN/m. For M ratio. 0.25 and the amount of sum 
total coats are the mixture of sucrose fatty acid ester and M-15 to this field 24 mg/m2 A spray coater gives so 
that it may become. Corona discharge treatment is carried out so that it may continue, this reverse side may be 
got wet after desiccation and a coefficient may serve as 62 mN/m in hot air drying equipment, and that amount 
of coats is silicone oil to this field 15 mg/m2 The spray coater gave so that it might become, and it was made to 
dry in hot air drying equipment. Thus, after rolling round the obtained sheet in the shape of a roll and aging for 
five days at 20 degrees C, it cast by the hot-platen compressed-air briquetting machine. The assessment result 
of a sheet and a cast is shown in a table 1, and the compatibility assessment result of M-15 and sucrose fatty 
acid ester is shown for the amount of silicone oil coats of sheet both sides after aging with the surface 
treatment method at this time in a table 2 table 3. 
[0033] 

[Examples 2-4] The surface treatment method was carried out as shown in a table 1. and also it carried out like 
the example 1. The compatibility assessment result of each surface treatment method at this time, and the M- 
100 and sucrose fatty acid ester which used the assessment result of a sheet and a cast for a table 1 for the 
amount of silicone oil coats of sheet both sides after aging in the example 4 at a table 2 is shown in a table 3 
[0034] 

[The examples 1-14 of a comparison] The surface treatment method was carried out as shown in a table 1. and 
also it carried out like the example 1 . The compatibility assessment result of each surface treatment method at 
this time, and the hydrophilic macromolecule and sucrose fatty acid ester which used the assessment result of a 
sheet and a cast for a table 1 for the amount of silicone oil coats of sheet both sides after aging in the examples 
8-14 of a comparison at a table 2 is shown in a table 3. In addition, since M ratio was small, sucrose fatty acid 
ester adhered to metal mold or a hot platen, consequently, as for the sheet of the example 2 of a comparison, 
the appearance of a cast was getting worse. Since the sheet of the example 3 of a comparison had few amounts 
of sum total coats of sucrose fatty acid ester and methyl cellulose, fog resistance was inferior in it. Since the 
sheet of the example 4 of a comparison had many amounts of sum total coats of sucrose fatty acid ester and 
methyl cellulose, although irregularity was hardly generated in a cast, appearance was bad. the sheet generated 
blocking and the color tone of a recycle pellet was getting worse. Since there were few amounts of coats of 
silicone oil. the sheet of the example 5 of a comparison was that in which a mold-release characteristic with 
metal mold, the detachability of a cast, etc. are inferior to, and a sheet generates blocking. Since the sheet of 
the example 6 of a comparison had many amounts of coats of silicone oil. it was what metal mold and a hot 
platen are polluted, a hot platen is polluted especially with female molding, and the appearance of a cast gets 
worse, and also senses stickiness. 
[0035] 
[A table 1] 
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[A table 2] 
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A table 3] 
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[0038] 

[Effect of the Invention] Since the styrene resin sheet of this invention Is nnixing methyl cellulose to the sucrose 
fatty acid ester used as an antifogger, compared with the cast from the conventional sheet, there are little a 
concavo-convex yield and dirt and it can offer the cast excellent in appearance. For this reason, it can be 
suitably used as various styrene resin sheets for container molding including a food packing container. 



[Translation done.] 
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O^fg^Cir. hirfDv- 3|gfl§fl;^^x;^-r;K7:) 

t^-^^tu^. HLB^i Tt^Ttc-r^cir. 
[0 0 1 6 ] X. :$^B^CC:fdi^ri^ffl$n^>y 

5^7K?§f«CD 2 0 ''C^C:foCf L < 3 - 2 0 0 

cpCDS5H(C^0. leccjti L< i^5--l 0 0 c pOiS 

-?-a7J)^ffi"r**a}'-ci6. v'3MflaMgl^x;;^7";UcD^/co^ 
^r^Jtaif '^C<!:?!?^HiliC3^^-€>fS[^r'*«3. 2 0 0 c 

-:>^*+5>icSiriS(lL. Jipos^a^lgflgasg^x^^r^u^jr^ 

;UP --;:^CD 2 nm%7V:mm.(0 2 0 X(C:fdC:r -SIASt^: 5 
10 0c pOlgffl^&^StSrSLCio 
[0017] *lfe?^C0X^U>2^^MI§v'-- hCC:fol^r. 

3 Sfli JSISx X r ;l/ i i?- ;u p X i CD 6^itMM 
M^i, 1 0-5 Omg/m' (D«5fflr*>^. ^l+MSfi 

D°aOP;5gt±;{)^^+^Cc ;^cj: S Mf^ r- ^ 0 . 5 O m g / m ^ 

•/P + P -JU4:^tC^li/c>'- h 

ccfs «:) tb ( im.Sn(^sk 3 /i3c5? D°u<DgangR5Siasx^ja: 
fi) 0. 2vxisomis^^^V)m^m^m^xu<\m^\^ 
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[0018] i^3$iflgfl)5iSx>'xf'JUC>-</co#;^ffJfflI-r 
^ /c^i!)(cil^'r ^ ^ ;H2 Jb D - xofiMiij^r* ^ 
{^^;u-fe;un-;^) / ( a lifllKSgx r-;l. + y ^ 

M L r 1^- t*Sfi cc p^-r -5 C <t 7!;5Hit (^c 5^j: ^ Mf^ r 
fL*igS>:c U^Jb-CRS^. J&i-orj-f--/ >^JIg*i^CC 
X U <h ^ ;[/ -b ;b n - X cb ^ cfc 0 i^— $ -ti , 

[0019] — *5Shj<d:^^ u>.^il}flii^- 
- > ^ >'t'M^^a<Drt . f:fjmm^M(D±o:)ty y - 

[0 02 0 ] :*:f^sjCC:teC^T{gffl?n^'>';r2-->:t-Y 
tt-^gSMft. xv;u>> 3 >(D2SSt±CD|ft.«i^,;!)^6 10 0- 

2 0 0 0 0 c s (ommmtt uc^ mcc. ^ott^o^;*;:^ 

5 0 0--1 0000c s<7)iEH;0^S^>St$ 
[0 0 2 1 ] i^lgHJJCCtel^r. ^"Jn->:t-YjK7)^g[Jg 
ffiCD^ffi5^W('S. ^TfeXiSl^tffS. FT I R5>tffffi (A 
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-ffirtf FT I R^W/£ (ATR) ^rtfx. 

KMS'J^^>'3lifliMS$x;<f-;Ui^5^;u-fe;L.n-- 

>tt^ErSt4^( <t ^ n - > ^ ;kc ?i L r mm $ 

r«HLB;OM 0--1 7cD^>CD:?;?-s*fS Ul^o 

[0 0 2 2] ^mM(D::^^iyi^mimiy- h (omm^m 

tLXiit. mtf. ii*Ti2^cfBtgL/Cc}:^/d:. X^u 

•fe n - X i (ou^^^i^^ L xmmm ^mfi^L tcm . 

sec y > :f )V^{-:t^t S X?i t?:^^i ^ . If 
3 icietg L J: ^ 3tc. X ^ U >^^^Uflg^ ^ cDitffi 

X - ^mm^-if ^ jaE^^tsy^m^^^ ^ , mmM 2 

30 mm. mm) uxm^Ltci^. iy-h^a-)vmcmB 
mumm. mm) crmMLtc^ik. t^-h^ 
^-(m^^mm. mm) Lxm^Ltcm. i^-h^a- 

Ji^mcm^m^O. x->^>^'$li-C. >'Urz->>^^;U 

[0 0 2 3 ] cn6cD}?iS:)^ac7:)'i:»rid:, mct=^m^iy 

3 jafliflSilx X i y ^ ;u D - X i cotr^^-ifei t > 

y ^ ;u n - X cc y a - > ^ ;u L T 
50 (cW-^L/fciS^('i. miit^jicDJ:t*51?iJ7 J:^J0J6^^3^j: 
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CT^M.*:?.^^ 6 © i ® W S 1/ C ^ CC ® gMIiS'J i 

AM so 8 2 9 6(fcmmurmmLfcmn^Mr:4 5 - 
uxi^^^m^i^t. -e<os>r^®-^(Di>y ::j->:t'Y;ucofi 

xT-i*^ ^'rj — 5? — , — — , :h^:73— 

[0025] *j^B^o;^^ u>.^t^flg^>'- h iimmwv 

c ^ r ffiffl $ n X ^ u >.¥.»ifl§ t « . -flSffl rf? »; 7s ^ u 

> (GPPS) . B^iJ^t4-K';:^^^^> (H I PS) . 

[0026] 
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1 - 4 . mm 1 1 4 riSL/c^s 5^ u >iF.tiifli 

^f&mm(D^mjSiU'mM(omm^m\ mMum^i 3 
o'c, #MfiS*6ox, mmmm^i. 5#, 

^^Sfe U . t7.mf^mriXd^. 2 0 0 m m X 1 5 0 m m 
X 1 5mm (MOitO. 1 ) (D5R.^iW^htj:m ( 1 iy 
3^;/h:3x4=12^) ^f&M L . ^ r 
iS. 1 5 0 mmx 1 2 Ommx 3 0mm (^^QtkO. 2 
5 ) (DJ^mWfbfj:^^ (1^3-:/h:4X5 = 20 

^ ) ^f7S;ML/t: . «TCD ( i ) - < i o ) (Di¥ffiRO'«u 
( 1 ) fScMfaCOHnfl^iS 

=^-xM^^ffiT?#6n/c^So°D<D 1 v 3 h acooacigji 

<Dmamcr>i.^x{t. mms^^^Bw i o o mm x 5 o 
n = lotL. 'e(D^i^m:/)^^\iiT(Dmm(fCj:'oxwm 
®: 1 0 0 0 3 h mcDmacDw-mnmf)^ 50®* 

O : 1 0 0 0 3 hf^CDlM]ificr)^15]it»n^7!)5 5 OflU 
±10 0 fl*?^ 

A : 1 0 0 0 3 h 'ik(Dmao:>W'^W)um^'^ I 00m 
«±2 0 om^m 

X : 1 0 0 0 3 h fa<DGflflCD^i^it»nti7!?> 2 0 0 fH 

[0 02 7 ] ( 2 ) ^Mp°pCD?^n(Dif ffi 
^X^a^ffirf#6n/c2 00 0 ±2^'3 h@<DJiSS 
a"n(Dcfir. ^CD/j:l^t»0?: 1 OfSM'paccil^L. ^gf5 

^t^mntLX. HAZE (ASTM-D- 1 0 0 3iC 

®: 2000±2>'3-:;hecDHAZE;:)n 8%^m 
O: 2000±2S^3^7hacDHAZE*U 8%tJ[±2 

A : 2 0 0 0 ± 2^3 h gcDHAZ E7:?^2 0%U±2 
2%*ri® 

x:2000±2>'3*:; hB<DHAZE*5 2 2%y.± 

( 3 ) ;SMa°aC7)|f5^t4 
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(A) m^SxmmM 

i y >^M^Mr±■C^#6n/c^5:^D°^^-<l-r5• 
fc^ 10 

.[0 0 2 8 ] ( 5 ) ^^aORSgtS 
tIS7Kti±CCg^ (;(»g®JlM^7j<SlB'Kct-^) , 1^ 

cl:<,l.x.'5 20 

O : ^fc^^UL 
X : ^fcr>^^^ 
(7) iy- hCOm^^ 

&Mtmi. tt$^m<OU- h^200mmx200 mmOC 30 

^ 0 m 0 . i ^<DJg>?tS7:)S||/^ -5 J: ^ cc 5 tic 

fit:i. 6 0 'Cr 2 0 0 k g / c <DjPliT. 3 :»^PH^i(A 

[0 02 9 ] (8) ho»;i?'>r^;H4 40 

S-^Sfe^fJ. it^SPJO^'- h ^i^m^. 2 3 0 ^CCDffaib 
t»CilLr-<U v h <h -en^Si-::''UX (150'C. 
2 0 0kg/cm^ , 153^) i^XM^i^^l mmCO^^i"^ 
fi5cOrHAZE?:»ISL. fclT(D»»c J: oTIWO 

@ : HA2 E;^57%7fev^ 
O: HAZEi)^l%]^J.±.^%mn 
A: HAZ E;!?^9%J:a±l 1 %*riS 
X : HA Z E7!?M 1 %VA±. 

( 9 ) .?M7kttil-5;j^^ <h >' 3 :figfliKiSx X r ;U i CDf ffigS 50 
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jn-ii7kt4»^^) r^-raa^^^it?^^). i. o. 3 
o : mtmmyv^m'm. 

A: e?S0/c7k?gt« {2;i^g8-tiT, ^tJ^LTC^^) 
X : aSL, 3!?^-:5 2Jl^glLfc7k?g?S 

(10) =3->:t'r>'i'C9^s 

FT- I R FT-IR 16 

0 0) ^rfflt^T. ATRfS (ATRj^ga^Z n S e. fSm 

[eliii 6 0) cccfco-c^'- h^S (PSffi) cD/7S^^f®l|x;7^ 

hJl'^ilJ^L. 1 2 6 3 c m-^m%(Dly')^-^^i^ 
(iy^ ^JlTii^Jiya^-^ly ) CD®i|Xi 1 3 7 2 cm 

[0 0 3 0 ] :xcc. ^mmRz/tmm^mmLtcmmm 

1 5. 2Xi>6h(D^ 

' ^^)l'\z)la-:^\ttA&mm^Lxmo];^tiXi.^^ 
M- 1 5 : 2SM%7ki^?SC0 2 0 •acfcC:^-!)?*^;:?^ l 5 

M- 1 0 0 : 2mm%?kmm(D2 o'-ci^c^i-f^-^m^^i 

0 0 C pX$>^^ ^Jl'\2)bU'-^ 

• t Kn^>'X^;H?Jl/P-7.^i2Sm%7k^^KCD2 0 
°ac4bH:f ^3pAg;0i2 0 0 c pr-cfe^^iCDo 

• fc K^=^^^':7•at^>HrJl/0-7^(^2®M%7K?i^SO2 
0 "Ctcijoct 1 0 0 c p r*>^ feco. 

^^g<D2 0"CCC*5Ct'E>ttJg7:?U 0 0c pX$>i>i:>(D. 

• 4^ V t^x;l/r - JK^^i^S-^a 8 0 0 (DM^]^^ 
X$>^h<D. 

• ^^')T^^))\^m-t V ')OMt^^m^m.z sooor- 

• iyV::i'-'>t-{Ji^iitiy^^)\^7i<^jiyO^VyXih^). 

2 5 "CCC^jt-^ 1 0 0 0 c s , ^SAB^f^-^ 3 0 fi 

[0 0 3 1] 

^cfcOWao. WffiOJ^cv-- >i7'f^. 1 

3 0TCcflnj?ftO/cn-5-CDiii:L^CJ:0 3 fSCcS^5ifFf?L 
/dS. :t-:7'>^ajgl 3 5*'CcDf->^--C3fgCctSiii* 
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[003 2] 

li?(?i'5 7 mN/mi^^^J: ^CCri P:^Sjtli5n^iL.^ CCD 

So°nCDI?fc14*?r*2tC, M- 1 b^iy^m'^mm^:^ 
[0 0 3 3 ] 

S^auc. hRc>'fiJc;MD°DOi?ffi$sm^S2Cc. R 
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[0 03 4] 

{tmm 1 ~ 1 4 ] mmmm&^m 1 <7^ct ^cc u/ctj 
mm 8-14 vmi^^tcm^kiim^^t u 3 isbu^^x x 

x;Ui(Dfflgt4l¥«^m^^3(CfnT. r^i. J:tl5<9iJ 2 c7> 
/Co t\Mm 6 CD h >; - >:t ;UCDMMfi5^?^-^ 

^f?^L.r;S32p°nCD54IS7:?^WbL. -</co^ 

CD'CS)o/Co 
[0035] 

[an 
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